.
Our society is not well prepared for an earthquake of this scale in the PNW. 
CASCADIA SUBDUCTION ZONE
The Cascadia subduction zone lies where the North American Plate is overriding the much smaller Juan de Fuca, Explorer, and Gorda Plates (Figure 1 ). Because the subducting Juan de Fuca Plate is young (5-10 million years old) and thus warm, the locked zone that fails in megathrust earthquakes is relatively shallow and lies mostly offshore (see Flück et al., 1997; Hyndman, 2013) .
GPS and leveling measurements document northeastward compression above the megathrust, indicating that it is presently locked and accumulating interseismic strain and is in the late (high stress and low strain rate) stage of the subduction cycle (Dragert et al., 1994; Mitchell et al., 1995; Wang, 2003; Burgette et al., 2009; Chapman and Melbourne, 2009; Holtkamp and Brudzinski, 2010; McCaffrey et al., 2012 McCaffrey et al., , 2013 . Despite the accumulating strain and the history of great earthquakes, the current seismicity is largely confined to intermediate depth, in-slab events in the downgoing Juan de Fuca Plate, largely beneath the Puget Lowland and around the Mendocino Triple Junction, and eerily is almost nonexistent on the plate boundary (Wells et al., 1998; McCrory et al., 2012) . Confirmed low angle thrust earthquakes on or near the plate boundary are restricted to the M7.2 Petrolia earthquake of 1992 (Oppenheimer et al., 1992; Velasco et al., 1994; Hagerty and Schwartz, 1996) The occurrence of large earthquakes in the past along this boundary was first documented by Atwater (1987) , and the date of the most recent event was determined by Satake et al. (1996) to be January 26, 1700, based on historic tsunami records in Japan. Onshore and offshore paleoseismic work over the past two decades has refined the history of earthquakes along this boundary. It indicates an average recurrence interval of 500 years over the past 10,000 years, with individual intervals between earthquakes varying from a few hundred to 1,000 years and recurrence intervals that are less in southern Cascadia relative to northern Cascadia (see Clarke and Carver, 1992; Kelsey et al., 2005;  ABSTR ACT. Increasing public awareness that the Cascadia subduction zone in the Pacific Northwest is capable of great earthquakes (magnitude 9 and greater) motivates the Cascadia Initiative, an ambitious onshore/offshore seismic and geodetic experiment that takes advantage of an amphibious array to study questions ranging from megathrust earthquakes, to volcanic arc structure, to the formation, deformation and hydration of the Juan De Fuca and Gorda Plates. Here, we provide an overview of the Cascadia Initiative, including its primary science objectives, its experimental design and implementation, and a preview of how the resulting data are being used by a diverse and growing scientific community. The Cascadia Initiative also exemplifies how new technology and community-based experiments are opening up frontiers for marine science. The new technology-shielded ocean bottom seismometers-is allowing more routine investigation of the source zone of megathrust earthquakes, which almost exclusively lies offshore and in shallow water. The Cascadia Initiative offers opportunities and accompanying challenges to a rapidly expanding community of those who use ocean bottom seismic data.
along the southern half of the subduction zone. This includes several clusters of events on the plate boundary offshore Oregon (Tréhu et al., 2008) that may be related to heterogeneity in the upper and lower plate crust (Tréhu et al., 2012) .
Assessing the seismic and tsunami hazards of the Cascadia megathrust requires knowledge of the downdip and updip limits of the locked zone that generates earthquakes and how these limits vary along strike (see Hyndman, 2013) . Of particular interest for assessing earthquake hazards are the downdip limits of the seismic source zone. A larger downdip extent places the seismic source zone closer to major metropolitan areas, thus exposing critical infrastructure to more intense shaking during Figure 1 . Map of the Pacific Northwest showing plate boundaries, convergence rates across the Cascadia subduction zone, and the approximate extent of fully locked (black line) and transition (dashed line) zones inferred from leveling and tide gauge geodetic data. From Hyndman (2013) , based on Flück et al. (1997) an earthquake. Figure 1 shows an early model of the along-strike variation of the Cascadia seismic source zone. The landward extent of the seismic source zone is greatest near Puget Sound due to the shallow dip of the subducting slab in this region, whereas the possible source region is offshore central Oregon. Little is known about the updip limit of the seismic source zone in Cascadia; however, if it extends to the seafloor-as it did in the 2011 Tōhoku earthquake-the tsunami generated by a Cascadia event may be more devastating than the strong shaking produced by the earthquake. Figure 2 ). To achieve this coverage, the CI leverages seismic instrumentation from a number of international facilities, regional monitoring networks, and experiments proposed by principal investigators (PIs). The available onshore and offshore instrumentation is described below.
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Amphibious Array Facility
The onshore seismic component of The LDEO TRM can be deployed at depths < 1,000 m.
Regional Broadband Seismology Networks
In 
Implementing the CI OBS Experiment
The Cascadia Initiative Expedition 
Benefits and Challenges of a Community Experiment
The CI is the first community experiment to use an amphibious array, and it exemplifies the benefits and challenges of this mode of data collection and sharing. 
CI Data Products
The Buskirk et al., 1981; Tréhu, 1985; Duennebier and Sutton, 1995; Webb, 1998; Olofsson, 2010; Bécel et al., 2013) . The reasons for this are clear: that the community will need to develop methods to "crowd source" reports on OBS metadata, and that these reports will need to be either part of the data package downloaded from the IRIS DMC or keyed to the data in such a way that users can use algorithms to process both data and metadata.
CI Education and Outreach
The CIET engages and informs the research community in a variety of 
Solid Earth
The solid Earth community is using CI data for a variety of structural, earthquake, and noise-related studies.
Preliminary Because of their ubiquitous nature, PM and DF microseisms can be used to resolve Earth's structure (Sabra et al., 2005; Shapiro et al., 2005) .
Typical microseism spectra (Figure 6a ) indicate that the shallow water PM is 50 dB higher than both deepwater and land spectral levels, with the latter two about the same magnitude.
The similar PM levels suggest that these are fundamental crustal Rg that attenuate slowly. The larger DF component in deep water might not be due only to global
Rg, but likely has a significant "local" component from overhead wave activity.
The peak amplitudes of the DF microseism spectra (0.13-0.2 Hz) in Figure 6b show their variation as a function of distance from the coast. The land DF are 20 dB lower than those from deep water, which are 10 dB lower than those from shallow water, similar to previous observations along the Oregon coast by Bromirski and Duennebier (2002 At frequencies less than that of infragravity waves, the CI APGs will be used to define the pattern of surface tide energy flux, permitting determination of areas of high local dissipation (see Egbert and Ray, 2001) an eastern boundary current and a midocean ridge (Cummins and Freeland, 1993; Matano, 1995) . Such variability is a dominant factor in the energetics of the abyssal ocean. al., 1995; Dunn and Hernandez, 2009 ). Ultimately, the success of the Cascadia Initiative will be measured by the scientific discoveries and engineering advances that it facilitates.
Marine Mammals
